Background: There are significant differences between the nature of upper and lower extremity burns. This study aimed to investigate some of these differences and their possible influences on wounds healing process caused by burns on upper and lower extremities. Methods: This study included the data from 283 patients admitted to Taleghani hospital from August 2014 to August 2015. The patients were classified to two groups, namely patients with upper extremity burn and those with lower extremity burn. The length of hospitalization and mortality rate was also studied and compared to each other. Results: The length of hospitalization for the female group was significantly higher than the male group (P < 0.001). The mortality rate among female patients was much higher than that of the male patients (30.3% vs. 18.5%, P = 0.004).
Background
In spite of the lack of reliable surveys, several years of practical experiences in major burn centers have shown significant differences between the nature of upper and lower extremity burns.
Differences in prognosis, complications, and mortality rate are the most important reasons indicating the significance of conducting a study on differences between burns of upper and lower extremities (1) . Drawing on the results of this study, as well as other studies, may help us develop various managerial skills that should be applied to treat burns on upper and lower extremities. Although various burn treatments are applied for burn patients, none of the instructions offered in the recent years have provided guidelines for the management of acute burns in patients (2) .
According to the currently accepted practice, all burn wounds should be treated first by a surgical procedure and skin grafting to help wounds to naturally close up within three weeks (3) . In fact, due to the large number of patients and lack of facilities, many health centers are yet to consider performing surgery and skin grafts as common practices to treat burn injuries. Unfortunately, seeing patients with both upper and lower extremity burns at the same time have much to do with this bitter reality. Such observations are not influenced by individual wound healing factors, which is different in each person (4).
Objectives
This study aimed to investigate some of these differences and their possible influences on wounds healing process caused by burns on upper and lower extremities. Focusing on the burn area, in the present study, we investigate results and prognosis, complications and severity, age, gender, and mortality rate of patients.
Methods
Study design and population: This retrospective survey was designed to study the length of hospitalization and mortality rate of 283 of patients with burns from August 2014 to August 2015. This study was extracted from a research project, approved by the research council of Islamic Azad University of Ahvaz.
Inclusion criteria: The inclusion criterion was admission to Taleghani hospital in Ahvaz with greater than 66% total body surface area (TBSA) burns on upper and lower extremities.
Exclusion Criteria
The exclusion criteria of this study were age of below 15 and above 45 years old, comorbidities such as diabetes mellitus, cardiovascular diseases, and hypertension, inhalation burn injury, and glasgow coma scale (GCS) score of less than 9.
Methods
The subjects of the study were divided to two groups. Those with greater than 66% TBSA burn on their upper extremity (above the waistline) were assigned to the upper extremity group and the rest to the lower extremity group. Pelvic griddle (waistline) was accepted as the reference point for dividing patients into upper or lower extremity groups. Total body surface area (TBSA) was calculated according to the Berkow diagram (5) .
A burn specialist doctor gathered required data from each group on a daily basis. The given groups were compared to each other in terms of variables such as mortality rate, length of hospitalization, gender, age group, and mean TBSA.
Mortality rate, length of hospitalization, and TBSA in male/female and upper/lower groups was first studied separately. Then, the upper/lower groups of male and females group were compared to each other in terms of these three variables.
Statistical Analysis
Statistical analysis was performed by SPSS 15.0 software using Mann-Whitney test and Chi-square statistical tests. The statistical significance level of P-value was considered less than or equal to 0.05.
Results
Out of 283 patients included in this study, 163 were male (57.59%). Average age of the patients was 27.4; there was no significant difference between male and female groups in terms of their age (P = 0.0238). The average of TBSA was significantly greater in females than that of males (P = 0.002). Additionally, the females' length of hospitalization was significantly greater than that of males (P < 0.001). The mortality rate among female patients was significantly higher than that of males (30.3% vs. 18.5%, P = 0.004).
Results of Comparison Between Upper and Lower Extremity Burns
The patients were divided to upper and lower extremity burn groups and were analyzed in terms of their age, TBSA, and length of hospitalization. The findings revealed that there were no significant differences between the lower and upper groups, but the length of hospitalization was significantly greater in patients with lower extremity burns (P = 0.013). Moreover, comparing upper and lower extremity in female and male groups, separately, revealed that the length of hospitalization and TBSA were significantly different in male patients as opposed to the females.
Results of Comparison Between Female and Male Groups
Finally, mortality rate and TBSA were compared between males and females, separately. The male group with upper extremity burns had the lowest mortality rate compared to the other three groups (13%). The female group with lower extremity burns had the highest mortality rate among all four groups (24.2%) ( Table 1) .
Discussion
It is commonly accepted that the skin of one part of the body is different from various body areas. Furthermore, different parts of the body react to burn wounds in diverse ways. For example, the development of edema and deep vein thrombosis (DVT) is greater in the patients with lower extremity burn.
Lower extremity burns cause more complications and disabilities than upper extremity burns. Edema, which is very common in leg and foot burns, slows down the healing process of the wound and postpones the time of skin grafting (6) . This may explain why, in the present study, we observed greater length of hospitalization in patients with lower extremity burns (P = 0.013). In addition, there are multiple risk factors for patients with lower extremity burns contributing to the development of DVT and pulmonary embolism, which can be a major cause of death in these patients (7) .
Lower extremity burns are susceptible to more complications and worse prognosis compared with upper extremity burns. However, according to the results of our study, the mortality rate for the male group with upper extremity burns was lower than that of the male group with lower extremity burns (13% vs. 22.5%). On the other hand, the mortality rate for the female group with upper extremity burns was lower than that of the female group with lower extremity burns (25.3% vs. 24.2%). The difference might be explained by considering that there are unique features throughout a female's skin that make 2
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Various studies have shown that there are several differences in the skin features of each gender (8) .
Additionally, a significant difference has been observed between each gender's sensitivity to skin inflammation (9, 10) .
Previous studies have shown that gender (being male or female) influences the thickness of different layers of the skin (11) . For instance, although both subcutaneous adipose tissue and epidermis are much more thicker (more than 10 folds) in females, the dermis layer is known to be thicker in males (12) .
The subcutaneous adipose tissue has less vascular supply compared with other layers of the skin. Neovascularization (which originates from vessels of fascia and forms a vascular network on the surface of subcutaneous adipose tissue) is the marker of proper time for performing a skin graft. There is a direct relationship between thicker adipose tissue in females and longer duration before skin grafting. This can explain the greater length of hospitalization (and its complications such as infections and sepsis) in the female group of our study (11) .
The comparison between mortality rate in male and female groups showed that the death rate in the female group is significantly higher than in the male group. Greater length of hospitalization, which was observed in the female group, may cause several complications such as malnutrition, infection, and sepsis (13) . They could be con-sidered as other factors contributing to the higher mortality rate in the female group.
The skin has enzymes that transform sex hormones such as dehydroepiandrosterone into their more potent forms (dihydrotestosterone) (13) .
This changes the collagen content of the skin differently in males and females (14) . Indeed, collagen is the main support for the skin resistance and there is a direct and definite relationship between dermal thickness and skin collagen content (14) , which means more dermal thickness and better blood supply in males. This could be another reason that explains why the healing process of wound took less time in the male group.
Conclusion
Waiting for a longer period before performing a skin graft in females would lead to greater length of hospitalization and increase in the complications, which may explain higher mortality rate in the female group compared with the male group.
There was no significant difference between the mortality rates of females with upper and lower extremity burns. In contrast, the mortality rates of males with lower extremity burns was higher than that of males with upper extremity burns. According to the result of this study, it is useful to consider area of burn wound injury as a prognostic factor in predicting the results of burn injuries.
